AbstrAct
The Lancet Commission on Global Surgery defined six surgical indicators and a framework for a national surgical plan that aimed to incorporate surgical care as a part of global public health. Multiple countries have since begun national surgical planning; each faces unique challenges in doing so. Implementation science can be used to more systematically explain this heterogeneous process, guide implementation efforts and ultimately evaluate progress. We describe our intervention using the Consolidated Framework for Implementation Research. This framework requires identifying characteristics of the intervention, the individuals involved, the inner and outer setting of the intervention, and finally describing implementation processes. By hosting a consultative symposium with clinicians and policy makers from around the world, we are able to specify key aspects of each element of this framework. We define our intervention as the incorporation of surgical care into public health planning, identify local champions as the key individuals involved, and describe elements of the inner and outer settings. Ultimately we describe top-down and bottom-up models that are distinct implementation processes. With the Consolidated Framework for Implementation Research, we are able to identify specific strategic models that can be used by implementers in various settings. While the integration of surgical care into public health throughout the world may seem like an insurmountable challenge, this work adds to a growing effort that seeks to find a way forward.
IntroductIon
Surgical care remains out of reach for five billion people -the majority of whom live in low-income and middle-income countries (LMICs). To confront this inequity, the Lancet Commission on Global Surgery (LCoGS) published Global Surgery 2030 in April 2015. 1 This report defined a vision for global surgery and outlined a list of six surgical indicators (table 1) with corresponding targets to assess the status of an individual country's surgical system. In addition, the report proposed the development of national surgical plans (NSPs) as a means to incorporate surgical care into a country's health agenda. For these NSPs, the report provided a framework for surgical system development that included recommendations for improvement, monitoring and evaluation (available at http:// www. lancetglobalsurgery. org/ implementation-tools). This framework has served as a basis for national surgical strategic planning that is currently underway in a number of countries, including India, Madagascar, South Africa, Zambia and several island-nations in the Western Pacific Islands. As the importance of surgical care in global public health gains traction in more places, it will be important for groups that are initiating these policy discussions to have a rigorous process for developing their approach and evaluating ► Additional material is published online only. To view please visit the journal online (http:// dx. doi. org/ 10. 1136/ bmjgh-2016-000269).
For numbered affiliations see end of article.
correspondence to Dr Saurabh Saluja; sausaluja@ gmail. com
Key questions
What is already known about this topic?
► There exists an emerging movement in global health that seeks to incorporate surgical care into public health planning. ► Prior studies have investigated factors that shape the priority for global surgical care, as well as looked at how to effectively execute organisation change.
What are the new findings?
► We build on existing work by evaluating our intervention via the Consolidated Framework for Implementation Research tool. ► We describe various factors that influence adoption of global surgery and suggest implementation models for integration of surgical care in diverse settings.
recommendations for policy
► As surgery becomes a global public health priority, a clear framework and models designed to aid in the implementation of this intervention are critical to success. ► Our work will help leaders worldwide guide their community or country to overcome distinct challenges and move forward in integrating surgery into public health planning.
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Domain Definition

Characteristics of the intervention
The 'core components' -that is, the essential elements of the intervention -and the 'adaptable periphery' -that is, the adaptable elements in which the intervention occurs Individuals
The individuals responsible for carrying out the intervention or otherwise related to the intervention, their agency, and their relationships to each other and the intervention Inner setting The 'structural, political, and cultural context through which the intervention proceeds' and the relationship between these elements
Outer setting The 'economic, political, and social context within which an organization resides' Implementation process
The active process through which the desired changes are achieved their progress. The field of implementation science provides the academic space for this discourse.
ImplementatIon scIences In global surgery
Implementation science is a field that studies the methods by which research, evidence-based practices and interventions are incorporated into healthcare improvement. 2 These methods can be characterised along a spectrum of complexity (eg, discrete vs multifaceted), can have varied actors and targets, and can occur at differing organisational levels. 3 4 Our intervention, put succinctly, is to incorporate surgical care into broader public health planning. This multifaceted intervention is not set within a clinic or hospital, but instead occurs in a health system -be it at the national level, the district level or within a network of private hospitals. Further, the intervention we seek to characterise has a broad array of implementers that include, but are not limited to, academic research consortia, individual clinicians or Ministries of Health.
Despite the complexity of the intervention -or perhaps because of it -we believe the implementation science field offers a robust set of tools that are useful in understanding this heterogeneous process. The Consolidated Framework for Implementation Research (CFIR) is one such implementation science tool that can facilitate these efforts. 5 Originally described by Damschroder in 2009, the CFIR serves as 'an overarching typology -a list of constructs to promote theory development and verification about what works where and why across multiple contexts'. In the CFIR, five domains are described to interact and influence implementation effectiveness: the intervention, individuals, the inner setting, the outer setting and the implementation process (table 2) . By applying this framework to the global surgery movement, we seek to develop a richer understanding of the factors that impede or support the incorporation of surgery into public health and develop models for doing so in a diversity of settings.
a consultatIve symposIum This analysis is based on a consultative symposium in which experts were invited to share their experiences with national surgical planning in a variety of countries and discuss key factors for implementation. The symposium, entitled Global Surgery: Towards Equitable Surgical Systems, was hosted at the Harvard Medical School Center bMJ Global Health for Global Health Delivery -Dubai in March 2016 and had the expressed purpose of 'take[ing] national surgical planning from an academic exercise to an actionable process'. Participants were informed that the goal was to 'develop a roadmap by which current and new partners can embark on national surgical planning processes in their home countries'.
Participants at the symposium were selected to include those with prior international involvement with global surgery efforts, those representing LMICs, those representing countries with ongoing national surgical planning efforts and those representing various sectors of care delivery (eg, public sector, private sector, non-governmental organisations and industry). The symposium was structured around the five previously mentioned components of the NSP: infrastructure, workforce, service delivery, information management and financing. Each of these was presented by a content expert and then discussed in small-group sections. Within each of the sessions, participants noted challenges unique to their setting as well as shared challenges; similarly, they identified solutions that might be particular to a given country but also solutions that could cross borders. These informed a discussion geared towards the development of models for how national surgical planning can be initiated in a variety of settings around the world. Importantly, there was consensus around the importance of collecting six previously identified indicators of surgical system strength as they allow for benchmarking and evaluation of progress of NSP initiatives (table 1) .
A detailed description of the symposium discussion is available in the symposium proceedings. 6 The participants represented the experience of numerous countries engaged or planning to engage in national surgical planning. Thus the discussions represent a post-hoc analysis of implementation efforts in multiple settings as well as discussions about how to maximise future implementation. These proceedings, which were recorded by a rapporteur and developed in collaboration with the authors of this manuscript, were annotated by the lead author to determine which of the CFIR constructs were relevant to the conference proceedings. Because the CFIR was not an a priori framework for the symposium, not all constructs were explicitly discussed and therefore not all constructs are presented here.
understandIng natIonal surgIcal plannIng usIng the cFIr The use of the CFIR allows stakeholders to anticipate barriers and facilitators (ie, determinants) to implementation so they can strategically plan for key challenges that occur in integrating surgical care into public health planning. First, the CFIR requires clearly defining the characteristics of the intervention in terms of its core components and an adaptable periphery. Many authors have previously noted that implementation research lacks a unified language and clear definition of the components of an intervention. 4 While we had defined our intervention at the outset as the incorporation of surgical systems into public health planning, we were able to further clarify what this meant by building consensus around two core components: the use of six surgical indicators and the use of the LCoGS framework for an NSP. While these are not yet empirically linked to the improvement of surgical systems, they were the key policy outputs from the LCoGS and are believed to be essential for measurement and planning. The former incorporates existing evidence and expert opinion on surgical systems to identify key indicators and associated benchmarks. The latter is not an exhaustive or complete list for national surgical planning, but rather a framework that is meant to be adapted for use in engaging in national surgical planning.
Moreover, we identified aspects of an adaptable periphery that are critical to making these processes locally relevant. Participants noted that where data are more readily available, this adaptable periphery could result in an expansion of the six indicators to include disaggregation, more detailed information (eg, rate of surgical site infection) and procedure-specific data (eg, rate of fistula in cleft repair). They additionally noted different ways in which data could be collected. Examples of these include national databases, 7 field research, 8 insurance databases and trauma registries. 9 Additionally, participants voiced beliefs that, in some countries, planning on the scale of states, cities or hospital systems may be more relevant and practical than national surgical planning. Similarly, while the indicators are meant to be collected at the national level, a number of participants noted that using insurance databases, information from professional societies or state-level data may actually prove more practical. Thus, while we have used the terminology 'National Surgical Plans', we recognise the level of engagement is part of the adaptable periphery, and that in many cases subnational implementation will serve as a first step to the incorporation of surgical care into public health planning.
The CFIR notes the importance of individuals in implementing an intervention, specifically noting four types of implementation leaders: opinion leaders, internal implementation leaders, champions and external change agents. 5 We focus on the role of a 'local champion' who believes strongly in the cause, will align himself or herself with the intervention and understands local ecosystems. This person, who may or may not be formally integrated into a governing apparatus, is a critical change agent. He or she may be a clinician, a patient advocate, a policy maker or anyone else who believes strongly that surgical care should become part of public health planning and is positioned to make changes in that direction.
The inner setting includes institutions, networks and the climate that directly interacts with the intervention. In our case these include the groups that provide, pay for and receive surgical care, the bodies that govern health systems, and the relationships between each of these. There are numerous possible institutions and formal or informal organisations that may comprise the inner bMJ Global Health setting and thus should be explicitly included in national surgical planning.
The outer setting is defined as the 'economic, political and social context within which an organization resides'. These may be international or domestic. In the international sphere, the global economy is particularly important due to the effect it has on currency fluctuations that in turn constrain infrastructure development and equipment purchasing. Global political priority and peer actions from neighbouring countries can also have the effect of stimulating governments to engage in national surgical planning. For example, the passage of World Health Assembly Resolution 68.15, 'strengthening emergency and essential surgical care as a part of universal health coverage', may increase pressure on countries to engage in national surgical planning. 10 Domestically, the size and governance structure of a country are critical to deciding at what level implementation would occur. Similar to global political priority, domestic political priority is also a key consideration: are other more pressing health issues like an infection outbreak likely to limit interest in national surgical planning?
Collectively, the characteristics of the intervention, the individuals, the inner setting and the outer setting act as parameters -although not entirely immovable ones -within which an implementer must act. The subsequent action, in turn, is the implementation process that the implementer selects to move forward strategically. The worksheet proposed in figure 1 allows for systematic consideration of these parameters prior to choosing an implementation process. The worksheet is not exhaustive nor is it designed to be prescriptive, but rather it is meant to help implementers identify critical aspects of national surgical planning, which can then inform strategic decision making about the implementation process. strategic choice of implementation process: models for action We evaluated the real-world implementation processes that were used for NSP efforts in Zambia, Cabo Verde, South Africa, India and Madagascar. Each of these processes took on slightly different forms based on the domains of the CFIR discussed above. While each process had its own nuances and variables, there were two broad models that emerged: a top-down approach (figure 2) and a bottom-up approach ( figure 3 ). In the top-down approach, the Ministry of Health drives implementation, whereas in the bottom-up approach implementation is driven by civil societies or professional organisations. While the CFIR is primarily a determinant framework, we describe the implementation process as a strategic choice that can follow from the other more determinant domains. Each model describes a different process that has been used by previous implementers and, in turn, may be strategically chosen for future implementation in a different locale.
The top-down model
In the top-down model, early engagement with the Ministry of Health is a crucial element. External champions may reach out to local champions and help generate energy, excitement and dedication to the effort. This local champion may sit within or outside of the Ministry of Health. From here, stakeholders are identified and technical working groups are formed, allowing for consideration of existing data on surgical systems as well as integrating the lived experiences of stakeholders into the framework for the NSP. As stakeholders are continually broadened, a national surgical forum is planned. This forum has core outputs, which include new partnerships, further data collection and a policy document.
Within this broad structure, there may be many variations as to how specifically an implementer would proceed. For example, the role of the local champion, the timeframe between initial discussions and a national surgical forum, the input and collection of data, and the timing of development of a strategic document may all vary. While not meant to be prescriptive, this model suggests one approach that can work well when there is a high level of ministry engagement and the public sector is dominant. 
The bottom-up model
The bottom-up model is characterised by early engagement with a professional body. The local champion may not be connected to the Ministry of Health but instead have ties to professional organisations, research institutions or patient advocacy groups. Here, iterative consultations are held at the 'grassroots' provider level. Eventually, a policy document is developed and the stakeholder group is broadened; the goal remains hosting a national surgical forum that includes a broad array of participants, such as the Ministry of Health or major private payers. While numerous elements of the bottom-up process are variable, both India and South Africa's processes involved the early elaboration of a policy document. These documents serve as a tangible product and allow grassroots efforts to further broaden stakeholder engagement. They may take the form of terms of references, consensus statements or strategic plans. This bottom-up model appears to be well-suited for larger countries in which delivery of care is highly decentralised.
While both these models are centred around core concepts (the six surgical indicators and the LCoGS framework for surgical planning), their specific outputs may take multiple forms. They may generate or strengthen research groups to focus on surgical data collection, they may foster partnerships or pilot projects for surgical infrastructure expansion, or they may result in the writing of an official NSP document and shared vision for the future of the country's surgical system. Nevertheless, the models can guide a broad array of implementers to initiate important policy-level discussions in their country. Moreover, these models respond to a key challenge identified in implementation science literature: the need to define and analyse implementation strategies and justify their selection. 4 11 As an example that illustrates the utility of these models, we consider a hypothetical implementer looking to champion surgical care as a part of public health in Brazil (case 1, online supplementary appendix 1) and the real-life example of Zambia (case 2, online supplementary appendix 2). In these examples, we see how the four determinant domains of the CFIR (characteristics, individuals, inner and outer settings) can lead implementers to a rational choice of implementation process.
lImItatIons oF cFIr and complementary FrameWorks
As demonstrated in the examples above, the CFIR provides a useful approach to strategically engage in national surgical planning. Nevertheless, the CFIR has its limitations. Damschroder et al 5 acknowledge that in bMJ Global Health Figure 3 Bottom-up approach to national surgical planning.
implementation science literature, 'little research has been done to gain understanding of the dynamic interplay between individuals and the organisations [they seek to change]'. Implementers may choose to draw on literature from business administration to fill this gap. Kotter, 12 for example, identifies eight stages for leading organisational change: (1) establishing a sense of urgency, (2) forming a guiding coalition, (3) creating a vision, (4) communicating the vision, (5) empowering others to act, (6) planning and creating short-terms wins, (7) consolidating improvements and (8) institutionalising new approaches. A local champion could draw on a shared international vision (eg, 'Universal access to safe, affordable surgical and anesthesia care when needed' as articulated by the LCoGS) and use these stages to adapt and advance that vision in their local setting. Shawar and Shiffman have described a policy framework to identify global political priorities for global health initiatives, including for global surgery. 13 14 In their framework, Shawar and Shiffman describe 'actor power', 'ideas', 'political contexts' and 'issue characteristics' as key elements that shape support for a global health initiative. Conceptually, the elements of political priority align with aspects of the CFIR and may provide an analytic approach to a deeper view of the inner setting and outer setting. Shawar et al 13 determine that 'global surgery faces several challenges' due to being a fragmented community, having a paucity of surgical data and not having an issue aligned with funding schemes. While the political priority framework identifies key challenges or constraints in the field of global surgery, the CFIR builds on their work by suggesting specific implementation models that respond to political realities.
Future dIrectIons
While our analysis provides a systematic approach to understanding and leading surgical planning efforts, it is meant to be augmented by future research in implementation sciences.
Importantly, our implementation processes (ie, top-down and bottom-up models ) have not yet been tested. Proctor et al 3 note that an 'unresolved issue in the field of implementation science is how to conceptualize and evaluate success'. They distinguish between service and client outcomes, which are distal, and implementation outcomes, which are the necessary intermediate steps and are revealed at multiple stages along the process of achieving the targeted changes. In our case, the service bMJ Global Health
Case 1: Contextualising the Consolidated Framework for Implementation Research in Brazil
Brazil is South America's largest country with nearly 180 million people. The country has a large, publicly funded health system, the Sistema Unico de Saude (SUS) , that coexists with a large number of private providers; while all citizens have public insurance, between 20% and 25% of the population also has private insurance. 17 In considering the outer setting in Brazil, an implementer may note that there is an ongoing political and economic crisis that is exemplified by a devalued currency and the recent impeachment of former President Dilma Rousseff. 18 Further, the recent scourge of Zika virus and the Olympics may have directed public health attention to the prevention of infectious diseases. Collectively, the outer setting in Brazil suggests an environment that -at least at the national level -may not be amenable towards ambitious or expensive new endeavours.
Within the inner setting, however, the implementer may note that SUS is the main provider of care for nearly three-fourths of the population; that while SUS is financed by the federal government, it is administered at the state and municipal level; and that physicians have strong organisational societies. Further, Brazilian public services promote transparency and much of the data collected by SUS are publicly available. These factors may suggest that collecting data on surgical indicators as reported by SUS is possible. Further, an implementer could seek out local champions at the state or municipal level where policies surrounding administration of SUS are formed.
The implementer may conclude that, of the models developed, a bottom-up approach may prove more effective; they may choose to target their action towards a state government instead of the national one, and they may engage a professional society to identify how surgical care can inform the public health discourse.
Case 2: Contextualising the Consolidated Framework for Implementation Research in Zambia
Zambia is a southern African country with a population of 14.5 million people. Throughout a series of National Health Strategic Plans, health has been prioritised as a major area for social investment and economic growth, and forms a critical step towards the national goal of attaining a higher human development status by 2030. At the 68th World Health Assembly (WHA), Zambia proposed a resolution for universal access to emergency and essential surgical care.
10 WHA Resolution 68.15 was supported by 197 member states. Since then, Zambia has embarked on its own national surgical plan. Surgical care in Zambia is primarily delivered through a public system that exists in a tiered structure, with 12 third-level hospitals serving as referral centres. The University Teaching Hospital in Lusaka is the principal site for medical education and serves as the highest level referral centre. Additionally, in Zambia, non-governmental organisations have an important role in healthcare and are tasked with augmenting services in different regions; these 'cooperating partners' join together on a regular basis to discuss national health issues and coordinate healthcare delivery. There is a substantial amount of data collected from the various hospitals, but much of it is fragmented and is only recently being reported into a nascent central repository.
An implementer in Zambia would likely choose the top-down model, knowing that this is a relatively small country with most of the care managed from Lusaka. They would see the outer setting as quite favourable to national surgical planning given the high political value given to essential surgical care in Zambia. The presence of a National Health Strategic Plan also provides opportunity for development of a formal, institutionalised national surgical plan that is adapted to Zambian circumstances. The inner setting, which includes a very involved Ministry of Health, also points to some key stakeholders who should be consider early on, notably the 'cooperating partners'. Further, it suggests that the intervention may choose to focus initial efforts on strengthening ongoing indicator collection activities.
and client outcomes would include, for example, reduction in mortality from surgical disease and improved equity of surgical access, respectively. These outcomes, however, may take years to realise. Thus, it is important to identify intermediate metrics to gauge success. These may include, for example, measuring whether developing data platforms were successful or whether policy makers adopted core messages.
Proctor et al created a taxonomy to assess implementation outcomes in which they suggest the stages during which measurement of the outcome is most relevant. They identify critical stages of measurement (ie, acceptability, adoption, appropriateness, feasibility, fidelity, implementation cost, penetration and sustainability) which, in global surgery, could be adopted to create benchmarks to measure implementation outcomes. 3 Further, other research groups have developed alternative qualitative and quantitative CFIR measures. For example, Gustafson et al 15 developed a model that used survey data to predict the potential for successful implementation of a health system change and to identify obstacles or favourable factors for such implementation. This type of model could help implementers identify potential obstacles early on and aid their chances of meeting their goals. Aarons et al 16 looked at how leadership characteristics influenced effective implementation of practices. For our proposed models, local champions are critical to the successful implementation of global surgery; as such, consideration of how effective of a leader these individuals may be is also critical. Such evaluation can help provide information about what leads to the success or failure of implementation efforts. Further work in global surgery should adapt these existing tools to develop measurable implementation outcomes that allow for benchmarking progress and planning future strategies as national surgical planning efforts are underway.
conclusIon We use the CFIR to understand an emerging movement in global health that seeks to incorporate surgical care into public health planning. In doing so, we clearly define our intervention, gain an understanding of the external and internal factors that impede or facilitate adoption of the intervention, and describe implementation processes. In our analysis, the implementation process is not purely deterministic; we describe two models of implementation process that can be strategically selected based on the other four domains.
Integration of surgical care into public health priorities and actualisation of this effort can seem like a daunting bMJ Global Health challenge. However, our analysis helps to simplify a rather complicated intervention by highlighting important factors to consider and by creating models for a stepwise course of action. Moreover, we believe our analysis can be used in myriad settings with differing surgical systems, public health priorities and support systems. While the integration of surgery into public health planning continues to face distinct challenges, our analysis adds to a growing academic literature that identifies a way forward.
In the top-down model, a local champion either within or affiliated with the Ministry of Health engages stakeholders and works to gather existing data to eventually elaborate a policy document. This document is considered in a national forum. The core outputs of this document may include mechanisms to collect more data, bringing in of new stakeholder or funders, or development of formal surgical plans that are incorporated into legislation. Importantly, these outputs feed back on a process that is ultimately iterative.
In the bottom-up model, a local champion leverages domestic societal groups such as professional organisations to discuss the importance of surgical planning. Through an internal consultation, a policy document is often elaborated allowing for the group to broaden stakeholders and bring new contributors to the document. After an iterative review with new stakeholders, the document is brought to a national level where the Ministry of Health and other drivers of health policy are integrated into the process. The core outputs of this document may include mechanisms to collect more data and bring in new stakeholder or funders. Similar to the top-down approach, outputs feed back information to be incorporated in future policy documents.
